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*hi^x (&m zmnzitz erad tmttizmm&toibtix^Zo -<z> 

ERAD {CoV^Tf¥izB-r5 tJWT(Oilt)T*fc6o * *B)i&fT-^ 

10 fc^m^O t£R§£;h,5o :©J;?^xM/^?:/M7fw^ (ER x h 

^y/^f^fl$titi^5o zzx*. wtb^co ER ^ h \s *.\zlMVT * 
15 MHUPR&t^ERAD h U^£l«iiao 

*&W%i*. Z. <DX o & ERAD Mt£3fg b, v-/t^y^^#tt^ 
ERAD r £ ^M^^O^^o/j;^ £M£ bfc 0 

Pfib-f> Synoviolin <D&m&m&t hWHtfiy *^<0?&3fcfc:*r8!|-C*> 5 
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^fchTS siRNA £r£ b'fc^ftSl i:*s-e#S. 

S^Hcte. W tf^y ^«r = — Ki-<5at€^-t-*ti-5 siRNA <b(-*£#>T 
t> <kv\, 

15 

Bis, Miiiy ^^^At^aE^ttiiffliffi©^^^^*^/ 

20 y h^>^*-T?fe6o 

m 3 A siRNA -Cmm\^tc.mmmf&-? Synoviolin <D&m.&iQm-ir Z> t s 

KM-tz siRNA &m^K.Ttf h~i'xmm<Dm&z*-rm'chz>o 
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= 7—y^mmm%)&-*r t xnmmwiiziov z atf6 (o&^iEnmvz^ ; 

mwi» t^^-mmmmzioi-tz atf6 <Dmm* £0©^ ^catf6^^icj; 
mm x2oo 

10 i. mm 

fJx6<7Dil«5 x ER ^ M^^#^T-Ct>. ERAD $St|gKJ: <Q ftWkWl&1>mn 

L^U, ERAD O^Stfe^l(C^pg#^fc «9 , ^^Pg^&j&XLT £ ibl- ER 
* h ux*tt5--rzt ERAD OH^tet> te^mfc-fr £^-C£&< &5 0 * 

15 &wnz.<D&\z.mn u er * b ux&wmtsitz rtiaot, u< 

ttERADO&S^&jg^SJ; 5 (-i§PJ(- ER* h 

iot> ERAD^?#MJiaiim-*M^^ t V ? ci -fe * £ J|& 5 7* ct 

-fe* (g§«f)*mw3§^£ fii^T$>-5Mfip3mcoffl]^J) ?r§l ri" ^ ^ ^^5b b 

20 fi£oT, ^^fiER* h l^&^ag^itSr V) , ERAD <Z>$S^£ 

h — a* ?| # jg z $ titz t WSt-t 5<, 
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2. er* h u^mmmn 

■7- (ATF6: activating transcription factor 6) Ofgtt'fb, /hJ&#l-^£ LT 

JJ y?gHbl8f^ (protein kinase-like endoplasmic reticulum kinase (PERK)) <Dfg 

fsmtvmfen, elisa&, hm^mtft^m^m^-r 
mm-tzt^ohnx-hZo .lib er * h u^mm^Kn, 

20 J: ^^-^^^sv^^v-i/^^h^^^^^A-TS r t f^IHT'fcSo 

^v-tf/l^Vte, ER^^^^-^^A^^^PMf^ffl^^-UT, ERft 

Zh^te, ERX M/*^t#>ff£ UT^iJfflT^-So 

25 ^iJi"5^Ji: LT*Pe>^Tio«? % 1~10m g/ml tf>2t^T% 

fflifi.in vitro <nm&\Z 1 m g/ml~50 mg/nu\#£ L < 1 m g/ml~30mg/ml 
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T-fcSo £>5VMi N jHMSfcfcD 1 Mg/ml~100mg/ml, 0£ b < 1 *z g/ml 

5 3. RNAi^fiJffi 

£<bK. ^^K&V^Tti:, ±15 ER * h l^VNMfeJfOIS*^ Wl^ 
^-y Ki~5*fi-? ( TSynoviolin it^^Fj £t>V>?) <D&%L&m\ 

T 5 * K RNAi(RNA interference) £ f U ffl "f - 5 <t ri* T- £ 5 „ RNAi ft , 
-#0 RNA SrjWiart^Ai-S RNA tttREai©*^©** 

10 *s#UftiJSttSSjfeTfeSo 

Synoviolin at^OlSmSrWifty-fSlwf*, RNAi Srjgr. S*5fc«>te\ #1 
;ifc£ Synoviolin lAfc^^mrZ siRNA(small interfering RNA^tKfr&tf-S* 

siRNA (DWtwY&mns uT<omy)x-&z> 0 

15 (a) W tr^-y ySra- KtSl^Oi^n Y><0 100 u^"^ KT 

(b) *RLfc««j6*e> % AAT#?;£551iSrr5 15~30*£S, b< tt 19 
JfiKG>EW*r«U *<omm<D GC 30~70%, b< 45-55% 

20 Afle«jfctt,£*T©*MWfcW-rat>0>* siRNA LtttffltSwt^ 

•fe : CGUUCCUGGUACGCCGUCAUU (EM*t 1 ) 

T V * # : UGACGGCGUACCAGGAACGUU (Sa^J#-^ 2 ) 

siRNA ^^^{-^Ai-^tcfi, in vitro T"8^Lfc siRNA £^7*^ K 
25 DNA ^jg3feUT^tL«r*eiiam^[Ai-<5^SR, 2*(ORNAS:7=-^t5* 



6 



WO 2005/018675 PCT/JP2004/0 12422 

r*x ftp. ^ftps-^ov^-fn-ct^rtg-cfcSo ^gp^oi^tt, 

&^-2fj£fit, &#<£>¥Sp> Jfirj»»-^*tt % -0 

{do^^fi lkg fcfc >9 0.1m g~100mg. 0* b< fit l — lOMg-CfcSo (iLU 
±fB?£5^#J fit rtt f> R&£;ft/<5 t><£>"Cfit&V\ 

3— /w x #?y tf~,ut 0 n y k^, */v^^rVtf=^/jf y - , utv-tf*^* 

25 ±!E8&an4fefi±, ^ISMOf&^fflW^JSiicjcSC-CiSBO^d^^aft-eXttji 

M^^-fr-cafifixa. 0»j^fif, s-tommmt txtffltst^, stasis 

^fc^^b, itLic Tween80, Tween 20. if7^">, t h Jhft7^7* 5 V 
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siRNA *M&1rZ>W&(Dm&n. 0.01-10/* g/mh £?£L<te 0.1—1 m 
5 g/ml-efeSo 

immm 1 ) 

10 *^10>JH*3V^T(i, Kfi&y. ^-^^t?ti^m^^*5{t6 Synoviolin <Z)$8 
tSf 5AOM«^^ti: IT, Synoviolin 1^5^/:? n--?vH5t 

laot^lfci, ^^^th© VECTASTAIN (S^FSES) ABC 

y ytilKaot 1/ig/ml KHMRLfctfi Synoviolin / ^ n 
— ^-/VftfrSr^OJttM-C 1 mffl%.fc£-&tz 0 Z<D'&^ VECTASTAIN (g 
^FS^) ABC (^/V^v^-i?) ^5/ h^*tb5^/V^-^^y— 
#£M^tft9i»£:i3!M££JES£-e\ DAB Mffc/Ht^TM. 10 

25 ftffl<Dft&&ft<z>tc 0 ft&%£&t^X*^^? f y~-l<'Xm%k&$:ft\,\ 

Vau^fiis-fxi V^tt, &3tfflfig*8Ufc 30 ^<@3r 60mm it^T 5 ^ v 

24B^rBmf- 50mM Tris base, 150mM NaCh 0.1% SDS, 1%, 
lMg/ml PMSF ^tf^W^iatli^y77-tJ;oT^ V^K&ffltti 
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Lfc, SDS -V-^Zfsi'^y? 1001C5 ftffl<D&&mz^ 10% 

a— ^>zfui/\z. 250mA <E> «$fc <}; o T 2 B#Ffl h 7^7?- Ufc 0 
^U^ii. 5%<D^dr^ ^/W^ £2SCfc TBST ^ <t oT^ifi 1 y 
5 *>?%ft^ti 0 OMtDX^As^sls? fciftCfc TBST Srffl^T 0.1/zg/ml 
^Lfcfci Synoviolin ^rfflV>T, >Zf U^^oV>T}nIjll}5tfrSJ&$:^ 

1 I^IWtf ofc 0 TBST |CJ:oT^tfct,-^*-Cfc5ji-7!?^ HRP 

10 Synoviolin ©H^^^^-CjlI LTV^ r t (HI 1 K l-ftfr"^ 

Synoviolin ##t£c£> ERAD Xm&ft&timWZtltCo HI 1 ^*3V^T. MWiV 

v^^mmmm (ra:±^) xn, mmmffimmmmu (oa:tis) kj* 

-<T Synoviolin 03fi^S,^^* bilS, RA m^fflJ&l-*3tt5 Synoviolin 05 
15 2) 0 

CUM 2] 

m&^d i izis^x, mm v t^T-mmxtemmmmz&rt s synoviolin <^ 

20 itLTV^ Synoviolin fe#i4(^> ERAD ^^«]$iJi~^r <b"C x t h H«fj V 

^•^^(DmmmMcDmM&nM-fz ztfrxzzfa&friz^^xnwbfrx 
w er h isx&nm-rzztizx&Ttf ERmmmx 

%>Z>y=- jJ-vt^ls (tunicamycin) V^T^ft Lfc„ Synoviolin 
25 itfc^ 1-2*1* 5 small interfering RNA (siRNA)£&3S LfcmJ^lfe&flll^c- 
1-ftfc>^ siRNA £$0-311-5:: fclCfcoT. Iiti5 y ?-*r'7-mmX&$LtfjC 
ifiLTV^ Synoviolin & A&WfcWMfcl U ?&K»lfla<©^tt^i3 J:lfT# h 
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ft^jgT'U'- M£l60#|-fojf1SU 24^ra^Synoviolin*5a:t^GFP^*J-r^ 

siRNA^^au, $ &\z96 mffl&Kmnfs&zikfti'iZo -©4§£\ gfpw: 

5 WST-8 assay $rfflV>TSiJ^bfcio y P^ffiRiWMaiCiStt 5Synoviolin©3§gi£ 
siRNAliioTttl^Ji-S w tT? 4 J £©if?ii£H4teGFP£l00t Lfc^©&)6#J 
HHSTUTV^ r. t&WmVtc (0 3 A) o 

#Cfc, Nunc*±© 8 well Lab-tek chamber \z. 2500 {@©raJ^ftBJfe§r*f « U 
37^© 5%C02 -< ydfa^^-lufcV^ 24 B#Ff5*§*|&. 67nM © siRNA 
10 £Miru*h© h7y^7x^^3 TransIT-TKO V^^Mi-^ 

AUc. £b\z,37X:<D5%COi 4 -{C*3V>T 48 B#raig*t&{-. 

is 50/xg/ml ^r^DL, PI8fcfc 48 l$IHU#JI Ufc. -£©&«£ 
@^L, Hoechst33258 ^ iot DNA^fe£?TV\ &©«&&flfcfB Lfc, 

15 igr «9 , $ f)C siRNA it^J; «? , T# h — *>;*©BM*j&si83fc$ 

ftfc (HI3B) 0 

7*/K Synoviolin #C#t£© ERAD /Cithtra]yiM©T # I is* 

\3}mz£zmm*frisxmmm& hy^-u, s*h- synovium pi^k^o 

25 

CHitetfiJ 3 ] 
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mmi&h , HeLa*fflJ&, HEK293#SBJ&£Falcon*fctf>96 'XW-U.zf\s— V {C3000^-f 
oiit, 24mm'&'hffc&X h W^^iiffeSyn*^ (10orl00/z 
g/ml), ?Zfi/Jf/l'*r>' (lor 10m M), :/ a/l^T* >A(10 or 100m g/ml) 
5 T*48 WltSr t\zX /MfifM h V^WHtTsK h-v-x5r^#b 
fc„ #*<£>$flfl£tf>Ttf? h — v-^^^OggtiChemicon^fc^ssDNAapoptosis 

7# h-i f sx\zttl*xm.tfim*jbZ>Z. kfrTFZIMt (04) 0 

10 m mm 4 ] 

*MMMx^ y *^»Kffli&as/M&#:;* hu^©jpjas:^uris»iift«r 
&m\*. TOi5ctfofc 0 r^t>*>, y ^^^m^iia (ra^w 

15 *5«fctf*f&£ L-C«^ttllflSS»J»£»llia (OA:5lmW Sr/MS*^ h ^R* 
^ H LTffi^t£;oSfcS<Z)j&»&tfcftLfco iXfi^-v^i/V telO, 30, 100 

ne/mi(Dmm^m^^x, /Matt* huxmm&<DT#h~i/x&mm^fro r 

h — is X ttCemicontt (DssDNA apoptosis ELISA kit& ffl V^tSitfco 

20 ^^lt, y v^^mmMfai*&M&mmmmmmi&bi£m\,xfrmwx 

h UXffimm&Ttfh—iSXKttVX&fa&X'&ZZk&ftfrvtCo (10m 
g/ml: RA0.73±0.30, OA 2.18± 1.19, 30m g/ml: RA 0.84±0.35, OA 2.76± 1.84, 
100 m g/ml:RA 0.81 ±0.28, OA3.65±2.53) (05) , 

25 immm 5 3 

mm<D^?*<DmMm&m^x^ &mi,tc 0 



11 



WO 2005/018675 PCT/JP2004/012422 

frofc& % h W*^£TT?»^m»^5ATF6(activating 

transcriptional factor 6)<^^^ ^ 1&ft b fc 0 in ATF6 ir^^y^n— f /l^ffc 
(Santa Cruztt) *3 «t tfjE^t =¥lgG (Dako*±) £*5<£>*3O0.001mg/mltf>^^ 
10 T*^J& $ Vector*±tf)vectastain kitfc £T$i?T 5 / *<y*J*J Srffl V * 

H6^B3-es%UfcJ: 3IC % a^-^^RIBBft^lUot, ATF6?>#fflJ® 
bfrbft^tc (HI 6) o 

20 *&m.w-fz>mM&m-tzzt%7f;vtz < , ERADfDxm^mmm^m 

h<^M^y *^»tt*ai*fc:*3V*Tt>» ERAD©)t5i*s?&JRJNBiaoi«5ilfcio 

^:T\ t hOMtny •7^^^mi^(J:*5V^Tt>> ERAD<7>7tit^m^^ 
25 (DJfmtCboT^^)^^ 7J=Xi*£ LXi# 5 g#}T% th 
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m&ft^tc'&, /hJfe#;* h U^^«ET-C^ll^^(-^-t-6ATF6(activating 
5 transcriptional factor 6)<D&^L&fem b/c 0 JnATF6 -V =*f# D i7 o —t/Vfoft. 
(Santa Cruztt) *S £ tfiESir =*rIgG (Dakott) $r*5(^*3(7?0.001mg/ml<D^^ 
Vector*±<Dvectastainkit *5 J: T>*v?T ^ J ft 

15 

1 : RNA 
IB?"J#-§- 2 : RNA 
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it * <d m m 

3. W ^&=r- K-t-Sate^-^^t-rS siRNA <bt^tf. 

io 5. v u xzww-r % yon & ? ~>^. <?7>i/tf/\s*c>x.v 

7 . W t^y = - siRNA ib^ti\ If^« 
15 4~6(DV>-fnd^l^lc:fSm^?^^io 

t -r 6 *b <a ii^fti^j 3>m 0 

9. ^^yt^ffl^-efc5f**3S8|E^(D^fe 0 



14 



WO 2005/018675 



PCT/JP2004/012422 



7 -*©««T« 



4 ' 



> *v * -at*.- ^ « «» <t * 



4 • 



'* -'.,1' '' :r v - - iFxVW- ? 

■ »■.■.» ... • , » S »»• * , «' • . > ' 



^ 1 .* 



9 \ K 



■ • 



1/8 



WO 2005/018675 



PCT/JP2004/012422 




2/8 



WO 2005/018675 PCT/JP2004/012422 




3/8 



WO 2005/018675 PCT/JP2004/012422 




4/8 



WO 2005/018675 



PCT/JP2004/012422 






5/8 




6/8 



WO 2005/018675 PCT/JP2004/012422 




7/8 



WO 2005/018675 



PCT/JP2004/012422 




8/8 



WO 2005/018675 



PCT/JP2004/012422 



SEQUENCE LISTING 

<110> Locomogene, Inc. 
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"P" document published prior to the international filing date but later than 
the priority date claimed 


T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

u &" document member of the same patent family 
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Box No. I Nucleotide and/or amino acid sequences) (Continuation of iteml.b of the first sheet) 



1 . With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, the international search was carried out on the basis of: 

a. type of material 

I x I a sequence listing 

table(s) related to the sequence listing 

b. format of material 

in written format 
1 x I in computer readable form 

c. time of filing/furnishing 

contained in the international application as filed 
I x .| filed together with the international application in computer readable form 
furnished subsequently to this Authority for the purposes of search 

2. £x] In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed 

or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1 - Q0 Claims Nos.: 8, 9 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 8 and 9 involve methods for treatment of the human body by therapy 
and thus relates to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17.(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

2 - CD Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3 - CZ] Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest I I The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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<Subject of search> 

(1) The "substance capable of inducing endoplasmic reticulum stress" 
recited in claims 1, 3, 4, 6 and 7 covers all compounds having such a 
property. However, it appears that only some of the claimed compounds 
(in particular, tunicamycin, tapsigargin andbrefeldin A recited in claims 
2 and 5) are disclosed within the meaning of PCT Article 5, and hence 
that the support by the disclosure in the description within the meaning 
of PCT Article 6 is lacked. 

(2) The "therapeutic agent for autoimmune disease" recited in claims 
4, 5 and 7 covers all types of therapeutic agents for autoimmune diseases. 
However, only the agent for articular rheumatism recited in claim 6 is 
concretely disclosed within the meaning of PCT Article 5. Taking into 
account that the disclosure of the description of this application relates 
particularly to inhibition of the proliferation of synovial cells, it 
appears that the support by the disclosure in the description within 
the meaning of PCT Article 6 is lacked with respect to the treatment 
of other autoimmune diseases. . 

Therefore, search has been conducted on the following scope: 
(with respect to claims 1-3) 

•relationship between induction of endoplasmic reticulum stress and 

induction of apoptosis, and 
•apoptosis inducing agent comprising tunicamycin, tapsigargin or 
brefeldin A recited in claim 2. 
(with respect to claims 4-7) 

•relationship between induction of endoplasmic reticulum stress and 

treatment of articular rheumatism, and 
•therapeutic agent for articular rheumatism comprising tunicamycin, 
tapsigargin or brefeldin A recited in claim 5. 
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